P3 



n+ 

7 A 



n+ 



n+ 



n+ 



n+ 



n+ 

7\ 



n+ 



n+ 



149,169 



161 
141 

162 

42 

I64 
144 

IV 



2 

M1^^14 8 



1410J61Q 



L 



m 



FIG. 2 PRIOR ART 



# • 



u3 



UJ 



s 

m 

□ 



19 



16-| -| 62 18 
I69 M9 I 14, I 14 2 16 8 \ "/'urn 



n+ n+ 





Cel 1 n-wel 1 




p-sub 



n+ n+ 19 n+l9n+, 



11-3 
t-11-2 



M1-1 



FIG. 3 PRIOR ART 




FIG. 4 PRIOR ART 



pi 

fcsrf 



ru 



ni 



SG1 
WL1 
WL2 
WL3 
WL4 
WL5 
WL6 
WL7 
WL8 
SG2 



BL 

>S 2 



Vss 



FIG- 5 PRIOR ART 



CO 

I 



C\J 

I 



□ 
□ 

Nj 
43 



o 

LU 

CO 

5 

_l 

I 

LU 

o 



LU 

O 

o 

UJ 



3 



-< o 



-00 



o 
o 







! + 


f 


c 


is 






O 



CO 

O QC 



5 



O 



S 



3 



o 

LU 
CO 



- < 



LLI 
Q_ 



LU CO ^ 

n — j co 

LLI — j 
^ Z W S 

5SS 



QC 
ZD 
O 
CO 



*0 



I 

o 

CO 



LU CO 

O O DC 

I —I (/) 

O LU — J 

> Z CO < 



zc <c 



3 



oc 

ZD 

8 



is 



1 



CD 
O 



JQ 



f 



l 



? 

Q_ 



LO 
I 



CC 

cc 
o 

cc 

CO 

CD 



J 



LU 



O 



CD m CD CD CD CD m 

J= i- c\j co oj 

0 o O O O o 

CO o o o o oo 




7T r— cnj oo -^r cvj 
O o o o o <S 
CO o o o o a 



3 

CO 



9B 



CO 

CO 
CO 
LU 
CO 
Q 



SWITCHING 
CIRCUIT 



o 

DC 



O 
QC 



O 
O 



Q 
QC 
O 



8 

uu 



o 
o 



POTENTIAL 
GENERATING 
CIRCUIT (BOOSTER) 



~9A 



=0 



I 



8 



MEMORY CELL 
ARRAY 



BLe \ ✓BLo 

i — i r — > 1 1 



.BL 



DATA CIRCUIT 



CS}.0 
CSLm 





1— 












O 




QC 








O 






o 


_J 


Q_ 


o 




QC 


_l 


h- 


—J 




LU 


O 




O 



10 



cqMO 

COMx 



0 



^l/00~IOk 
) Vnl/00- n lOk 



I/O SENSE AMPLIFIER 



1 








o 
















E 




o 










o 


1 


QC 








O 



DATA INPUT/OUTPUT BUFFER 




DATA 



11 



FIG.8 




BLe BLo 



ROW DIRECTION 



FIG. 10 



CAkk 

CBk2 3 ^T>0-CSL i 
CCk3^ 



fig- n 



□ 

□ 
M 



ry 

+• 
□ 

m 




COMHn 



C 



BLo 



BLe 
BLo 



BLe 
BLo 



BLe 
BLo 



BLe 
BLo 



BLe 
BLo 



BLe 
BLo 



BLe 
BLo 



BLe 



COMHn 



o 
o 



EIGHTH DATA CIRCUIT 



REG2-3 



7 



SEVENTH DATA CIRCUIT! 



REG2-2 



~7 



SIXTH DATA CIRCUIT 



REG2-1 



T 



FIFTH DATA CIRCUIT 



REG2-0 



T 



FOURTH DATA CIRCUIT 



T 



REG2-3 



THIRD DATA CIRCUIT 



T 



REG2-2 



SECOND DATA CIRCUIT 



1 



REG2-1 



FIRST DATA CIRCUIT 



REG2-0 



CM 



O 
C_> 



-05 



nlOj+7 1 ~ 



IOj+7 
nlOj+6 



IOj+6 
nlOj+5 



IOj+5 
nlOj+4 



IOj+4 
nlOj+3 



IOj+3 
nlOj+2 



IOj+2 
nlOj+1 



I0j+1 
nlOj+0 



IOj+0 



CNJ 
CD 



Q 



CNJ 



CO 



Q 
Q 



JA 



POTENTIAL GENERATING CIRCUIT 



CG17-CG16 



WL1 ~WL16,SG 

$ 



2 



SWITCHING CIRCUIT 



CG1^CG16 



DC 




CO 
DC 



T 

3 



,SG2 



FIRST MEMORY 
CELL BLOCK 
-H--NAND CELL UNIT 



1 



WL1 ~W 



SECOND MEMORY 
CELL BLOCK 

NAND CELL UNIT 



RDECADS 



THIRD MEMORY 
CELL BLOCK 



FOURTH MEMORY 
CELL BLOCK 



RDECADS 




5 

BIT LINE 



ROW DIRECTION 



RMAINi : i-TH WORD LINE DRIVER 

RADDi : i-TH ROW ADDRESS DECODER 

RDECADS i : WORD LINE DRIVER SELECTING SIGNAL 

i=1.2.3.4. • • • 



F I G.T3 



RDECPB 



o 

CO 
CO 

QC 
Q 

5 



2 



Vdd Vdd 



/TP4 
TP5" 



AROWi |[j 



ILTN18 



, AROWj — 
TN20 

CMD_ROMBA — |" 



RDECPB |[TN21 




RADi 



01 



II 



JN1 9 

-FUSE ELEMENT 



Vss 



RDECAD 



FIG. 16 




□ 

□ 
M 

UJ 

id 



□ 



RDECAD 



HIGH >/OLTAGE SWITCHING CIRCUIT 26 RM^ INI 



NAND1 



Owe 




DHN4 

12 I — I 
DHN5 " 



VRDEC 
HN3 J| — | HLHN4 



BSTON 

JL 



DHN! 
Vdd^ 



Vdd£_ 



DHN2 



-A 
/IHN1 

r 

WIHN2 



DHN1 



DHN3 



HN5 



13 



SGD 



CG1 
CG2 



HNt2 XF - 



CG15- 



HNt15 



CG16 



HNt16v 



Transfer 
G1 




HNt1\-=j SGDS 



SGS- 



HN6 




SGDS 



SG1 



WL1 
WL2 



WL15 
WL16 

SG2 



FIG. 17 



CM 





2: 




MAI 




nr 




\ 




CO 




C\J 


i e 






ZD 




O 




QC 


w 


O 




CD 


t0 






in 




0 




h- 


5 

□ 


CO 


ru 


LU 

r 


p 






1 


□ 


UA 


ru 




rc 




0 








CD 
CD 



NUMBER OF 




ODD PAGE DATA 
EVEN TAGE DATA 



"11" ' 


1 .. 


10" "0( 




01 


ti 


Vcg 
(OV 


rlO 

0 


Vcg r 00] 
(0. 7V) I 


VcgrOI^A Vread 
(1.45V) 1 (3.5V) 



Vth 



VcgvIO VcgvOO VcgvOI 
(0.1 5v) (0.9v) (1.75v) 



FIG. 20 



PROGRAM OF EVEN PAGE DATA 



NUMBER OF MEMORY CELLS 




CASE OF EVEN 
PAGE DATA="1 ' 



Vth 



CASE OF EVEN 
PAGE DATA="0" 



FIG, 21 



PROGRAM OF ODD PAGE DATA 



NUMBER OF MEMORY CELLS 
"11" 




CASE OF ODD 
PAGE DATA="1" 



CASE OF ODD 
PAGE DATA="0" 



Vth 



FIG. 22 



READ01 1 EVEN PAGE 
RCLK 



SCLK 



9/1 



13 15 



RRCV 
1 7/1 3 



SGD 

CG unselect 

CG select 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 

BIASe 

BIASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,2 
ROWGATE 
ROWERASE1 , 2 
R0WPR0G1, 
R0WERASE3n 



i ; 
1 




3 - 




pe 




7 812: 

i * i 

iVread > 


34! 

J J 


5( 




7i 


3 ! 


9 11 


D1 


112 

J 


| 


4 


! 1 


6|2! 

! ; m 


V 












[Vread ; 


[ j 














[ j 

L 


-I— 






■ 1 1 


1 












|Vcgr01| 
























i-cn 


r 












[Vread ! 
















K 








iii 












i 


r 

!Vss 




! j 














! I 
— !- 


: 






i H-f 

I'll 








































1 I 1 'I 








r 






'Vss 




r-l— 

!_!_ 














| [ 

j | 


-|_ 

! 






III 
1 — — 1— | 














Vss 




! 
















[ 






III 
r * t i 


i — 


— 


\ 












1 « 














! ! 


; 






! \M 










i ■ i 


















[ 






1 . 1 | 








Vsqhhl ; 


n- 














| — \ 










r 




Vsghh. ■ 
iVss j | ; 


! | 














i ! 
i—l. 


! 

-L 






rifj 

L-| — 1-| 












VclmD. | 


i_ s — , 










\/_ _ 

Vse 


n( 
\_ 




j — 






i i i 
ill 


; r 






i 

i — i 


























l|h 


r 






























j 

— [■ 








' • i 




























Vsg 




[ 


| 






, i i 






















/ 






J 








tlii 




















— L 


















I'M 
iiii 














Vss 


















! 


j_i 


/ 




1 1 1 
1 ' i 
. 1 i 














Vss 


















! 


j 






1 1 i 














Vss 


















; 


| 




VSJ 


i i i i 














\ 




M— 
















■L, 




. 1 1 
















iVrid^ 






















. n 








\ 
























1 


j 






1 1 1 










\^ 






I ! 
















i — [- 


-j — 






i'TT 

1 i 


r 












Vss j 


1 . 
























i rn 

1 1 


r 

* 






































' 1 1 







































1 1 1 










VsgHH ! 
























1 Vj- 

iYfx 










VsqHH ! 






































Vdd ! J ! 
Vss ! 1 i 












































































Vdd j 

• 


II! 








"l 


1 

















FIG. 23 



READ1 0 1 EVEN PAGE 
RCLK 



SCLK 



SGD 

CG unselect 

CG select 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 

BIASe 

BIASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,i 

ROWGATE 

R0WERASE1,2 

R0WPR0G1", 

R0WERASE3n 



9/1 



13 15 



1 2 3 4 56 7 8| 23456 78 9 101112 



I 












1 1 1 

iVread i 


[ 














j 








! ' ! ! 














[Vread ; 


J-J— 














" — i- 


T— 








i 












!Vcgr10| 


}-{- 














|— \ 


r~ 








r 












[Vread ! 
















14 








1 i M 












L_ 


r 

IVss 


1 1 


14- 














i }. 


] 






l 1 I 1 
1 • 1 | 
















+!- 
























1 I 1 l 














JVss 


1 I 


! ! 














1-4 

J ! 


! 






1 1 














IVss 


i-i- 


! | 














I ; 


j 






1 1 1 

iii. 




— 












1 ! 
























! ]M 










i i ■ i 
■ ■!■ 
















— \- 


-j — 








y 






Vsqhhl ' 


! ! 














\ \ 


! 






iTt: 


y 




- Vsghh. ' 

! iVss ; | ! 


j j 














1 | 


j 






; U-j 


— 


f 






i 


1 Vein©! J 


!! 












Vit 
i l\ 




-j — 
■f- 






1 i 1 1 
111 


i-r 










iii 
i i,i 


| 






















> I I 
1 1 » 


» — i — 

| i 










Ht 


J 










Vsg 




1 j 


-j-H 






t 1 » 


% i 










1 — \W 






/ 
















1 i 










f i i 


i 

H — 


— L 










1 L 


1/ 






1 1 1 
• 1 I 


1 i 
1 i 
1 i 










i 
i 

f \ 

VSS ! 


1 


] 














» 

! 


J_J 

J 


/ 




1 1 1 
1 1 1 
. 1 1 


1 — \ — i 
, i 

i i 










1 ! 


| 














j 


j 






i — ' — n 
i i 

h-i — i— i 












Vss ! ■ ! 
















-4 


! 






• j i 


ii 


























— j- 








1 1 i 






\ 




















i 


-j — 






f " ,— n 






n 


\ 




























IT? 


\\\ 


































i | 
1 | 


n 


\ \ 


































' 1 1 












1 . 1 
























H — Vl 


■ » ■ 










VsgHH ! 


































VsqHH ! 


























| 1 1 

1 1 1 










vdd : : : 

Vss ; 1 ; j 


























1 L 1 










I'll 


























i 1 1 

i ! ! 










Vdd ! 

1 


1 !! 










i 








i i 




i 


1 i i 



14 



RRCV 
17/13 
16 2 



F I G. 24 



D 

Q 

M 

W 

=3 
yB 

a 

□ 

M. 



READ OF EVEN PAGE DATA 
Vss 



CAP2i j 



TN3— J[ 



,CAP1 i j 



DRAM CELL 
DLN(C1),TN5 



LATCH 
CIRCUIT 



-Nbij 
-Nai j 



©Vcgr 
(DVcg 



Vread-4E- 



DTN i j (Na i j ) 

(SELECTED CELL FOR DATA READ) 
DATA OF 



Vread— Hf 
Vread-H 



SELECTED CELL 


"11" 


"10" 


"00" 


"01 ' 


©"READ 01" 


L 


L 


L 


H 


(D"READ 10" 


L 


H 


H 


L 




♦ 




1 


♦ 


DTNij(Naij) 


"0" 




it -j it 


"0" 


Nbij 


M-J If 


"0" 


"0" 


ii 1 ii 



TO DRAM CELL 

TO LATCH CIRCUIT 
LATCH 1 



(EVEN PAGE DATA) 
"Q" "[_" " *j M — "H" 



FIG. 25 



READOOl ODD PAGE 
RCLK 



SCLK 



SGD 

CG UNSELECT 

CG SELECT 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 

BIASe 

BIASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,2 
ROWGATE 
R0WERASE1,2 
ROWPROG1 , 
ROWERASE3n 



9/1 



13 15 



1 2 3 4 56 7 8|23456 78 9 101112 

II!!! ! Vread 
f 

v 




iT 



r 




r 



r 



fVread 



JVcgrOO 



! Vread 
J" 



!v 



ss 



!Vss 



!Vss 



I 



t 



Vsghh| 



Vsghh. 
jVss Li | 



Vclmp . 



Vss 



;Vss ; | 



Vsg, 



7M-S 



Vdd 



,'Vss 



-Hr 
' i 



iVsgHH 

VsgHH 

IVdd i ; 
;Vss j l 



Y 



Vsence 



Vsg 



14 



RRCV 
17/13 
16| 2 



FIG. 26 



READ OF ODD PAGE DATA 



DTNi j (Nai j) 



Vread 
VcgrOO- 



4 



LATCH CIRCUIT ^Nbi j 
LATCH 1 HVaij 



(SELECTED CELL FOR DATA READ) 



Vread— tt 
Vread 



DATA OF 

SELECTED CELL "11" "10" "00" "01" 

Vss "READ 00" L L H H 

I I I I 

DTN i j (Na i j ) "0" "0" "1 " "1 " 

Nbij "1" "1" "0" "0" 
(ODD PAGE DATA) 



TO LATCH CIRCUIT 
LATCH 1 



^ "Q" "|^" ""j " "|-|" 



FIG. 27 



PROGRAM OPERATION OF EVEN PAGE DATA 



( INPUT "80" COMMAND ST1 



INPUT ADDRESS SIGNAL 
AND PROGRAM DATA 



-ST2 



INPUT "10" COMMAND 



~ST3 



SUPPLY PROGRAM PULSE — ST4 



-ST5 

PROGRAMMING OK\^YES 
(ALL CELLS) 
? 

NO" 



TEN TIMES ^~ ST6 
OR MORE OF PROGRAfl 
PULSES 
? 

lYES ST7 



•10" VERIFY READ 



c 



END 



FIG. 28 



PROGRAM I WHEN LSB,WLs NEIGHBORING SELECTED WL SET Vss 

'PROGRAM COMPLETION DETECTION IS OPERATED TOO 

IN PERIOD CCLK1—10 



SGD 



CG select 



PCLK 
1,23 4 5 67/1 



CG unselect 
SGS 

BLCRL 

BLe 

BLo 

CELSRC 
BIASe 

BIASo 



C 



BLSe 
BLSo 

BLCLMP 
BLPRE 

BLC 
nPRST 
SEN 
LAT 

REG1 
REG2 

DTG1 
DTG2 
BOOT 
CAPCRG 
VREG 
COMHn 
BSTON 
VRDEC 

TransferG1,2 

ROWGATE 
ROWERASE1,2 

R0WPR0G1 , 

ROWERASE3n 




f 



!Vdd 



r 



CCLK 
Vdd 



Vpgm 



PRCV 
10/12 3 4 
— T 



Vpass 



Vss 



1.4V 



VsgHH 



VsgHH 



Vss 



Vsg 



Vss 



Vsg. 



Vdd 



Vdd 



Vdd 

Vss 



Vss 



Vss 



Vdd 



Vss 



Vss. 



VpgmH 



VpgmH 



Vss 



Vdd 



Vdd 



Vdd 

Vss 



FIG. 29 



PROGRAM OF EVEN PAGE DATA (SUPPLY PROGRAM PULSE) 



Vdd 
Vpgm— 



DTNij(Naij) 


LATCH 






CIRCUIT 





(SELECTED CELL FOR PROGRAM) 



Vpass — |K 
Vss-K 



Vss Na i j L 
(EVEN PAGE DATA) ("O") 

* 

"10"- 
PROGRAMM I NG 



H 

("1") 

"IV- 
PROGRAMM I NG 



FIG. 30 



VERIFYIOl EVEN PAGE 
RCLK 



SCLK 



9/1 



13 15 



SGD 

CG unselect 

CG select 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 

BIASe 

BIASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,2 
ROWGATE 
R0WERASE1,2 
ROWPROG1 , 
ROWERASE3n 



1 2 3 4 56 7 8| 23456 78 9 101112! 
Vread 



i i i 



|Vdd 



V 










\ jVread \ 


!! 














! ! 










V 

1 










\ |Vcgv10| 


























r 










! IVread ! 
















hi 










I 

l— 










! IVss 




| 






















> 1 1 


■ 






r 




1— 1 1 




1 j 














I ; 








!-l ! ! 


r 








! IVss 




1 1 














i — r 

|— j- 








ll| 












! IVss 




hh 






















■ lit 

I'll 


— 

i 


— 








I 1 
I I 


























i m 








I I 




[ [ 














! ! 










i 










f Vsqhhl j 


1 J 






















US 






Vsghh. > 
! ;Vss ; | ! 


! 














j 










1 

H 


f 








1 Vein©! [ 

Wciri ?\ 1 












Vse 
' — 


nc 


:e| 

! 








1 i 1 1 

i . i i 


r 








|N 


mi 
i iii 
i iii 




















— 




1 1 1 i 


1 
























Vsq 




[ 








i 1 i 


















^\ 


/ 






| 








1 1 1 


1 

1— 












! . ! 














— u 








■ i i 


1 

h 












! ! 
















1 L 


-i_J 


/ 




. • i 


1 












Vss ; | [ 
















i 

VS£ 








1 ' i 


1 












Vss ! ■ ! 
























■ 

■ 

h 












vsg. 


M — 














I 








1 1 i 
i i 


i 












! iVdo> 






















J Ti 


H 












! S-n 
i | i 
























i'ii 










\ , 




Vss ! j ! ! 
























■ 1 I 
1 L-L-i 


n 












MM 




































1 1 M 
























1 1 1 












i — 


VsgHH 1 
























;vs> 












VsgHH ! ! 
























. 1 > i 












r— 


Vdd : ; i i 
Vss j 1 ; j 
























-J-rj 


n 












i'ii 



























I f I 



I I 



14 



RRCV 
17/13 
16|2 



FIG. 31 



# 



PROGRAM OF EVEN PAGE DATA ("10" VERIFY READ) 



a 
□ 
si 

hi 



S 

5 



Vdd 



FLOATING 



COMi 



"11"-PR0GRAMMING-»"H" 
"10"-PR0GRAMMING-*"L", 
(DEFICIENT) 
"10"-PR0GRAMMING— "H" 
(SUFFICIENT) 



TN1 



3\ 



CAP2i j 



Vread 
Vcgv 1 



DRAM CELL 
DLN(C2),TN2 



LATCH -Nbij 
CIRCUIT — N ai j 
LATCH 1 



3ad-E- 
0-H^- 



DTNij(Naij) 
(SELECTED CELL FOR VERIFY READ) 



Vread -JK 
Vread 



Vss 



'11' -PROGRAMMING 



"1 0"-PROGRAMM I NG 



STATE OF SELECTED CELL 
BIT LINE 
DTNij(Naij) 



"11" 
L 
H 



•1 0"DEF I C I ENT "1 0"SUFF I C I ENT 
L H 



H 



TO LATCH 
CIRCUIT 
LATCH 1 



FIG. 32 



PROGRAM COMPLETION DETECT I ON | 



PERIOD CCLK5—9 
PERIOD CCLK5—9 

PCLK7/1 2 
SGD[- 
C6_unselect[- 
CG select !- 



IS OMITTED IN EVEN PAGE (NOTES :CCLK5=CCLK9) 
IS OPERATED IN ODD PAGE 



SGSl- 
BLCRL;- 
BLe|: 
BLof 
CELSRC!" 



BIASej- 
BIASof- 
BLSej- 
BLSoL 
BLCLMPr 



Vsghh 



Vsghh 



I I 



BLPREi . V ? 9 



BLCr 

nPRSTr 
SENp 
LAT|- 
REG1 



Vsg 



REG2-0{_L_jT> 
REG2-1 !_!_; 

REG2-3U4 
DTG1 J— 1-4 



DTG2r 
BOOT 



capcrgI/T^ 



i i i 



VREGJTTT 
C0MHn|_jrj- 

NCOMI_r>4- 

COLPREl 



i — i — r 

DCLK 1 2 3 



34 5 



CCLK 



6 7 8 9 



Vdd 



Vpass 



Vpgm 
Vss 



Vdd 



Vdd 



1.4V 

Vss 



Vss 



Vss 



Vdd 



Vdd 



Vdd 



Vss 



Vss 



Vdd 



Vsg 



n 
rrs 



Vsg 



Og 



n 



1 2345 6 



LOCAL CLOCK DCLK 



FIG. 33 



PROGRAM OF EVEN PAGE DATA (PROGRAM COMPLETION DETECTION) 



FLOATING 

-COMi 



Vddo- 



TN1 



3t 



CAP2 i j 



DRAM CELL 
DLN(C2),TN2 



DTNi j (Nai j) 



LATCH 
CIRCUIT 
LATCH 1 



— Nbi ] 
-Nai j 



DTNi j (Nai j) H 
COMi H 
t 

"10 n - 

PROGRAMM I NG 
SUFFICIENT 



L 
L 
♦ 

"10"- 
PROGRAMM I NG 
DEFFICIENT 



FIG. 34 



ST2 
ST3 

ST4 



PROGRA M OPERATION OF ODD PAG E DATA 
( INPUT "80" COMMAND > ~ST1 



INPUT ADDRESS SIGNAL AND PROGRAM DATAl 



INPUT "10" COMMAND 



] 



INPUT CELL-DATA TO DATA CIRCUIT 
(INTERNAL DATA LOAD) 



ST5- 



SUPPLY PROGRAM PULSE 



'ST6 

"PROGRAMMING St^-^YES 
(ALL CELLS) ?. 

( END ) 



'ST7 



PROGRAMMING OK 
("00"-PROGRAMM I NG 
.CELLS)?. 
NO 



YES 



ST8A> 

' FOURTEEN 
N °/ TIMES OR MORE 
OF PROGRAM 
.PULSES?, 

ST9A {YES 

"01" VERIFY READ 1 




'ST8B 

FOURTEEN 
TIMES OR MORE \ NO 
OF PROGRAM 
.PULSES? 

YES 

^ST9B 

"01" VER I FY READ | 



EYES 

'00" VERIFY READ [ — ST11 



T 



FIG. 35 



INTERNAL DATA LOAD 1ST/3RD QUARTERl 

CASE OF ODD PAGE PROGRAMMING 



1ST QUARTER 
3RD QUARTER 



RCLK 



9/1 



SCLK 



ILCLK 



13 15 



SGD 

CG_unselect 

CG_select 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 
BIASe 
BIASo 
BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,2 
ROWGATE 
R0WERASE1,2 
ROWPROG1 , 
R0WERASE3n 



1 2 : 
I j 


3< 


\ ! 


5e 


) 7 81 ; 
ii i ■ 

| jVread 


>3 
1 

-!■ 


4 « 

j 

-1— 


5( 




71 


31 


3 1( 


31 


112 

, J 


!|1 

j 


4 


1 


6| 


P- 








~~ TVread 




~~t~ ' 
















j -1 








f I 








i iVcgrlO 


















» 


! 








r i 








' 'Vread 


j 


! 














; 


! 








U-, 








i iVss 


1 

i 


[ 


! 














I 


i 








• i 








i i 




! 


[ 














! 










— i — i 

i 




r 




' iVss 


i 




















.}_ 
















1 [Vss 


T 


17 


7- 














j 


f- 








• i 

1 f ' 
1 i 
, i 








i 


i 

4- 


! 

t£ 


! 














' — J- 


y- 








1 — 






i Vsghh; 


[ 


| 














! 


• 












1 :Vss 


hi 


















■ 


i 








— 4— i 




i 
















» 1 








Vclmpl 














VSG 


nc 

1 IV 

v_ 


1 


T- 
















Vdd 














- 






■j — 








pr 

1— {— 






























— r 

! 


"J— 








hh 












T 1 












/ 


Vsg 






! 
i 






































_ j 


> 








1 i 










J 










s 










; 

, — j- 


■j — i 


/ 






1 i 

l—i— 










Vss 






















■h 








i ^ 










Vss 




















j 


! 






u 


lL, 


















k 












! 


; 




Vsg^j 


i— j 1 


— 












vdd 
























1 




\ 








































i— i 


\ 












































Vss 










































U 1 




























» 1 












1 




































VsgHH 




































VsgHH 




























i : 










Vdd 
Vss 


1 

r+n 




























\-L 




m 


m 






i 




























• 1 
! 1 










Vdd 


1 




















• 






1 



FIG. 36 



INTERNAL DATA LOAD 2ND/4TH QUARTER] 
CASE OF ODD PAGE PROGRAMMING 



2nd QUARTER 

4th QUARTER 



ILCLK 
2 3 4 5 



SGD 

CG_unselect 

CG_select 
SGS 



BLCRL 
BLe 

BLo 

CELSRC 
BIASe 
BIASo 

BLSe 
BLSo 
BLCLMP 
BLPRE 
BLC 
nPRST 
SEN 

LAT 
REG1 

REG2 
DTG1 
DTG2 
BOOT 

CAPCRG 
VREG 

COMHn 
BSTON 
VRDEC 

TransferG1,2 
ROWGATE 

ROWERASE1 , 2 - 1 
R0WPR0G1 , f 
R0WERASE3n 



r 



Vread 



Vread 
VcgrlO 



Vread 
Vss 



Vsen ce 
1 — > 
Vss 



6 7 891011 
i i 



J L 



Vss 



YSJL 



Vsghh 



Vsg 



Vss 



Vss 



Vsg 



Vss 



Vdd 
Vss 



Vss 



Vss 



Vss 



Vdd 
Vss 



Vdd 

FIG. 37 



^23 
3 



RRCV 



Ui 

VP 



-I L 



r 



m 

IVdd 



l^ 1 



I I 



^Vext 



PROGRAM OF ODD PAGE DATA (INTERNAL DATA LOAD 1ST QUARTER) 



CAP2ij 


DRAM CELL 




LATCH 


FLOATING 


DLN(C2),TN2 




f. 


CIRCUIT 










LATCH1 


CAP1 i j 


DRAM CELL 








FLOATING 


DLN(C1),TN5 








, — 












DTNi j (NAi j) 







Nbi j 
-Nai j 



© 
Vread 

Vcgr 10— H£- (SELECTED CELL) 



Vread— Hf 
Vread 



MOVEMENT OF ODD PAGE DATA 
MOVEMENT OF EVEN PAGE DATA 



Vss 



EVEN PAGE DATA "1" "0" 
DTNi j (Nai j) "L" "H" 



FIG. 38 



PROGRAM OF ODD PAGE DATA (INTERNAL DATA LOAD 2ND QUARTER) 
Vdd 



FLOATING 
TN1 



COMi 



CAP2i j 



V 



DRAM CELL 
DLN(C2),TN2 



CAP1 i j 



(EVEN PAGE DATA) 



DRAM CELL 
DLN(C1),TN5 



Vss 

FLOATING 




DTNi j(Naij) 

ODD PAGE DATA "1" "0" 
CAP2ij "H" "L" 

DTN i j "H" "L" 



EVEN PAGE DATA "1" "0" 
CAPIij "L" "H" 



: ODD PAGE DATA 



FIG. 39 



PROGRAM OF ODD PAGE DATA (INTERNAL DATA LOAD 3RD QUARTER) 



CAPCRG 



Vss 



I 
TN4 

TN3 



CAP2i j 



DRAM CELL 
DLN(C2),TN2 




■ CAP1 i j 



DRAM CELL 
DLN(C1),TN5 



BLC 



,7 



"H" 

FLOAtTnG DTNi j(Naij) 



LATCH 
CIRCUIT 
LATCH 1 



TN8 



EVEN PAGE DATA "1" "O" 
CAP1 i j "L" "H" 

DTNi j "H" "L" 



MOVEMENT OF ODD PAGE DATA 
MOVEMENT OF EVEN PAGE DATA 



FIG. 40 



PROGRAM OF ODD PAGE DATA (INTERNAL DATA LOAD 4TH QUARTER) 
Vdd 



FLOATING 
TNI 



-T-COMi 
L CAP2 i j 



7 



DRAM CELL 
DLN(C2),TN2 



CAP1 i j 



(EVEN PAGE DATA) 



DRAM CELL 
DLN(C1),TN5 



Vss 

FLOATING 



DTNi j (Nai j) 



ODD PAGE DATA 

CAP2I j 
DTNi j 



11 1 n "0" 



EVEN PAGE DATA "1" "0" 
CAP! i j "H" "L" 



LATCH 
CIRCUIT 
LATCH1 



ODD PAGE DATA 



FIG. 41 



VARIFY01 | ODD PAGE 
RCLK 



SCLK 



9/1 



13 15 



1 2 3 4 56 7 8|23456 78 9 101112! 



SGD 

CG unselect 
CG select 
SGS 
BLCRL 
BLe 
BLo 

CELSRC 
BIASe 
BIASo 
BLSe 
BLSo 
BLCLMP 
BLPRE 
BLC 
nPRST 
SEN 
LAT 
REG1 
REG2 
DTG1 
DTG2 
BOOT 
CAPCRG 
VREG 
COMHn 
BSTON 
VRDEC 

TransferG1,2 I 
ROWGATE [ 
R0WERASE1,2 
R0WPR0G1 , 
R0WERASE3n 



I 

v 



r 



i-T 



r 



n 



t 



iVread 



'Vread 



jVcgrOI 



IVread 



T 



SS 



!Vss 



IVss 



4 



Vsghh| 



Vsghh. 
;Vss 



Vclmp 



IVss 



IVss 



!Vss 



Vsg 



iVsgHH 



jVsgHH 

IVdd 

Vss 



i i 



IVdd 



T 



Vsence 



Vsg 



14 



RRCV 
17/13 
16| 2 



FiG.42 



PROGRAM OF ODD PAGE DATA ("01" VERIFY READ) 



• "11", "10"-PR0GRAMMING-*"H"(0DD PAGE DATA "1") 

. »00", "01 "-PROGRAMMING (DEF I C I ENT) — "L" (ODD PAGE DATA "0") 

• "01 "-PROGRAMMING (SUFFICIENT)-*"H"(ODD PAGE DATA "0"— "1") 

• "00"-PROGRAMM I NG (SUFF I C I ENT) —"1 0"-PROGRAMM I NG 
(ODD PAGE DATA "0"-+"V) 



Vdd 



COMi 



FLOATING L ||CAP2i j 



TN1 



3f 



DRAM CELL 
DLN(C2),TN2 



CAP1 i j 



DRAM CELL 
DLN(C1),TN5 



DTN i j (Na i j) 



Vread - 

Vcgv 01— HP- (SELECTED CELL) 



LATCH 
CIRCUIT 
LATCH 1 



Vread— ttf 
Vread 



Vss 



"11", "10"- 
PROGRAMM I NG "00"-PROGRAMM I NG 



"01 "-PROGRAMMING 



STATE OF "11 ","10" "00" "00" "01" "01" 

SELECTED DEFICIENT SUFFICIENT DEFICIENT SUFFICIENT 



CELL 

BIT LINE 
DTN i j (Na i j ) 



H 



L 
L 



L 
H 



L 
♦ 



H 
I 
H 



NO DATA CHANGE 



CHANGE OF ODD 
PAGE DATA . 

MQII ^11 -J 11 

TO LATCH CIRCUIT LATCH1 — 



FIG.43 



VAR 1 FYOO | ODD PAGE 
" RCLK 



SCLK 



9/1 



13 15 



RRCV 
17/13 



SGD 

CG unselect 
CG select 
SGS 
BLCRL 
BLe 
BLo 

CELSRC 
BIASe 
BIASo 
BLSe 
BLSo 
BLCLMP 
BLPRE 
BLC 
nPRST 
SEN 
LAT 
REG1 
REG2 
DTG1 
DTG2 
BOOT 
CAPCRG 
VREG 
COMHn 
BSTON 
VRDEC 
TransferG1,2 
ROWGATE 
ROWERASE1,2 
ROWPROG1 , 
ROWERASE3n 



1 2 

I ! 


> \ 


5 «j 


\ ! 


56 


7 


Vread i 


J4 J 

! 






n 




3 1( 


)1 


112 

I 


!|1 

! 


4! 


1 


6| 2 ! 

: j: 


**\ 












Vread \ 


| 














J 


I ! 








■ 












VcgvOOj 
















— [- 


■j — j 








r 












Vread ! 


4- 1 














— !- 


H 








ui 










__i 


r 

Vss ! 


1 ! 

i i 


! 

4- 














! 


! 






Hi 
' ■ i 


i 






























— r 


■j— 






1 ! 1 


1 




— 


r 






" — ! 

Vss 1 


i j 


rl— I 
-j- 














i — p 
— j- 


T— 

j 






1 1 | 


in 












Vss 




-H 














I 


| I 






. 1 i 


L 

H 

i i 
















1 














I 


j 


















i i 
























i i 


— 






Vsghh| J 


















r 1 








r 




Vsghh. j 
;Vss ; | ! 


; 
















■j— 






1 1 i 


| I 

H 










Vein©! j 


-|— 










vse 


f Iv 










i i 
. i i 


r 








Vdd 


1 ! 


in 














■h 






111 
1 i i 














■ i 








<- 










■j — 




L 


1 i 1 I 
1 1 1 


u 
















! 




i— 1 






Vsq 




I 


j 






■ 1 i 






































i 
















; 


L-l 










-4 


j 






1 i i 
■ i i 


i 

h 












t 1 

Vss 


J| 


j 
i 














— L 

i 


i 


/ 




1 1 1 

. 1 i 


i 












J-L 


i 














i 

Vsc 








1 1 1 














Vss 


1 


| 




















: ! | 


i 












! Vs 9yn 


M— 

Idy- 
ls' 


<_ 












-4 


■i- 






. I i 


h 

i 






\ 






i 


jVc 
















j 






1 i 

1 i I 


1 

V 

f 














Ij 


















T- 






1 ■ ■ 














jVss 


i • 
























i — ; — n 
i . t i 
iii 


r 
X- 

i 


s 




































i 1 » i 














1 i 1 


































!VsgHH ! 
























j lYe> 










IVsgHH i 

i • 1 


























■ 












!Vdd 
;Vss 


■ i 

'i i 


























r 








































• 


t 






i 




|Vdd 

i 


l! 


1 






i 


i 




1 


i i 


1 




|- 


■ii 



FIG. 44 



# 



PROGRAM OF ODD PAGE DATA ("00" VERIFY READ) 
. «11","10"-PR0GRAMMING-*"H"(0DD PAGE DATA "1") 
. »00", "01 "-PROGRAMMING (DEF I C I ENT) — "L" (ODD PAGE DATA "0") 

• "00"-PROGRAMM I NG (SUFF I C I ENT) — "H" (ODD PAGE DATA "0"— "1") 

* "01 "-PROGRAMM I NG (SUFF I C I ENT) —"1 1 "-PR0GRAMM I NG 
(ODD PAGE DATA "0"— "1") 

Vdd 

COMi 
l CAP2 i j 



CAPCRG 



Vsso-Jyi- 



TN4 
TN3—PI- 



vcra 

X 



DRAM CELL 
DLN(C2),TN2 



CAP1 i j 



REG1 

21 



DRAM CELL 
DLN(C1),TN5 



JI-REG2 

"11"."01"-PR0GRAMMING- 
"10","00"-PR0GRAMMING- 



►"H"( 
►"L"( 



LATCH 
CIRCUIT 
LATCH 1 



EVEN PAGE DATA'T') 
EVEN PAGE DATA"0") 



Vread 

Vcgv 00 —HE- (SELECTED CELL) 



DTNi j(Nai j) 



Vread— flf 
Vread- 



Vss 

"11", "10"- 
PROGRAMM I NG "00"-PR0GRAMM I NG 



"01 "-PROGRAMMING 



STATE OF "11", "10" 

SELECTED 

CELL 

BIT LINE 

DTNi j 



"00" "00" "01" "01" 

DEFICIENT SUFFICIENT DEFICIENT SUFFICIENT 



/ PERIOD \ 
VREG1="H7 

DTNi j 
/ PERIOD \ 
\REG2="H7 



L 
L 



L 
L 



H 



L 

L 
♦ 
L 



_7 V 



H 

♦ 
H 

♦ 
H 



H OR L 
L 



H 
L 

H- 



NO DATA CHANGE CHANGE* OF ODD NO DATA^CHANGE 



PAGE DATA 



FIG. 45 



TO LATCH 
CIRCUIT 
LATCH 1 - 



ERASE 



ECLK 
1 2 3 4 5 6 7 



CPWELL 

CELSRC 

SGD select 
WL select 

SGS select 

SGD unselect 

WL unselect 

SGS unselect 
BLe 

BLo 

BLse 

BLso 
SDGS 

BLCRL 
BLASe 
BLASo 
BSTON 

ROWGATE 
R0WERASE1 

R0WERASE2 

R0WERASE3n 
R0WPR0G1 



Vdd-Vt 

i^-r—T'" 



I l 



I I 
I l 



I I I 

Vdd-Vt 



i i 



Vdd-Vt 

HIT 



T" 

Vdd-Vt 



I ! 



r 



8 
i 



Vera 



9/1 



ERCV 

2 3 4 5 6 



FORWARD OR COUPLING 

k 



FORWARD OR COUPLING > . 
KVdd-Vt 



I 



Vss 



FORWARD OR COUPLING 



i 



l l 



Vdd-Vt 



FORWARD OR COUPLING ! 
.- — t \ Vdd-Vt 



FORWARD _OR_COyPLjNG 

I 

FORWARD J0R.COUPLJNG. 
i 

FORWARD _pR_COyPLJ|IG 
FORWARD _QR_C0iJELI^6- 
ll 



Vdd-Vt 



1 L 



_H i— z 



Vdd 



Vdd 



Vdd 



"\_L_I 



J L 



I i 



FIG. 46 



ERASE VERIFY READ[ 



VERIFY OF EVEN COLUMN— ALL DETECT I ON— DETECT I ON OF FAIL 
CELL NUMBER (Y-SCAN) —VERIFY OF ODD COLUMN— ALL DETECTION 
—DETECTION OF FAIL CELL NUMBER (Y-SCAN) 



RCLK 



SCLK 



9/1 



13 15 



SGD 

CG unselect 

CG select 

SGS 

BLCRL 

BLe 

BLo 

CELSRC 

BIASe 

BIASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

BSTON 

VRDEC 

TransferG1,2 
ROWGATE 
R0WERASE1,2 
ROWPROG1 , 
ROWERASE3n 



1 2 3 4 56 7 8|23456 78 9 101112! 
Vread '" ' 



^ i k I 
• iii 



fvddV 

r 



r 



rrr 



<— r 



jVsghh 



Vsahh 
Vss : 



Vclmp 



Vdd 



Vread (NORMALLY, ALL WLs ARE 



Vcgev 



Vread 



Vdd 



Vdd 



Vdd 



Vss 



Vss 



Vss 



Vss 



Vdd 



Vss 



Vss 



*VdcT 



VsgHH 



VsgHH 



Vdd 1 1 
Vss | 



Vdd 



T+ 



J— L 



I I I I I 



Vsenseev 



Vsg 



14 



SELECTED) M~|" 



RRCV 
13 



1 Y 

1 6 1 ; 



FIG. 47 



is 



at 



Vext 



ERASE COMPLETION DETECTION | 



CCLK 



1 2 



3 4 5 



SGD 

CG unselect 
CG select 
SGS 

BLCRL 

Ble 

BLo 

CELSRC 

BLASe 

BLASo 

BLSe 

BLSo 

BLCLMP 

BLPRE 

BLC 

nPRST 

SEN 

LAT 

REG1 

REG2-0 

REG2-1 

REG2-3 

DTG1 

DTG2 

BOOT 

CAPCRG 

VREG 

COMHn 

NCOML 

COLPRE 



I 










Vss 
















Vss 
















Vss 
















Vss 
















• 
j 

Vss 
















Vss 
















Vss 
















Vss 
















V UvJ 














1 


Vdd 
Vss 












— 




Vss 















1 


Vss 
















Vss 
















Vss 






7—1 
r 










Vsg 
Vdd 
















Vdd 








! 
! 






Vdd ! 
Vss 1 






IT 


\ 














( I 
1 
1 


r~ 

f 


^ — 1 








— i — 










— 


i 






Vss i 






i i 
i 






! Vss 








i i 
i 






! Vdd 






i 


i Vsg 












i 

= 
















• — 


[ 














1 












/ 















LOCAL CLOCK DCLK1 



2 3 
a 10. 3 



- FIG. 48 



DRAM BURN- IN OPERATION 



'VC" INPUT 

I 



"FF" INPUT 



nPRST 

SEN 

LAT 

DTG1 

BOOT 

CAPCRG 

VREG 



t 

RST1 



2 RSTEn 

— i 



100ns 



|150ns100n 

y 1~-y 

,. 1. — 



■r 



r 



Vdd 



Vsg 



'Vsg |\ys3^ 



Vext 



kVss | 



Vsg=8. 2V 



COMMAND LATCH 
OF "7C" IS RESET 



FIG. 49 



REFRESH 



RFCLK 

PRCV1/1 234 56789 10111213 



SEN 
LAT 
DTG1 
EQPB 



















1 


i 
i 


N , 

\ 










/ 

1 1 




\ 


1 

— I — 


i — i 1 

! 

i 
i 














1 
1 






\ 


"Vsg 










h- 

1 

h- 


H — 

1 

-I— 
















1 

5 

! ! 


s 

1 

! 



F I G. 50 



INPUT DATA 

~~ f — 



PAGE1 



PROGRAM 

~~r~ 

PAGE1 



INPUT DATA 



PAGE2 



PROGRAM 



PAGE2 



FIG. 52 



PAGE1 



PAGE1 



INPUT DATA 



PROGRAM 



INPUT DATA 



PAGE2 



PAGE2 



PAGE3 



PROGRAM 



INPUT DATA J 



PROGRAM 



INPUT DATA 



PAGE3 



PAGE4 



FIG- 53 



43 
I 



ru 

□ 

ru 



PR 

TG 
CSL2i 
CAP3 i j 



WCCLK1 

vsg ■ 



WCCLK2 



Vdd 



DTG1 

DTG2 

BLC 

SEN 

LAT 

EQPB 

PR 
TG 

CSL2i 



Vss 



r 



\ 



INPUT DATA="1 " 



INPUT DATA="0" 



FIG. 54 



WLCLK 

2 3 4.. 5 6 7 









■ Vss 




1 










1 Vss 








i 










1 




1 
1 

\ 










r 
























—\ 


fVsg 
Vss 












i 
t 
i 
i 
i 


i 

i 
i 
i 
i 
i 
i 








i 

i i 
i 




t 

i 



FIG. 55 



WRFCLK 

PRCV1/1 234 5678 9 10 11 12 



DTG1 

DTG2 

BLC 
SEN 

LAT 

EQPB 

PR 

TG 

CSL2i 









Vss i 
























Vss 
























Vss 






































\ 




/ 






/ 


























i 1 


r 


\ 












































*-\ 








I 












fvsg 
Vss 

















































FIG. 56 



□ 
p 

M 
Ul 
& 
«0 
ifl 

5 

n 

5 



m 



PR3 

TG3 
CSL3i 
Nci j 



DTG1 
DTG2 

BLC 
SEN 

LAT 

EQPB 
PR3 

TG3 
CSL3i 



WACLK 
1 2 



Vss 



FIG. 58 



INPUT DATA="1 " 



INPUT DATA="0" 



WBCLK 



3 4 5 

i i t 





Vss 


1 1 


! ! 1 


. 




Vss 








i 










/ 






i 




/ 





















Vdd 
^Vs7 



Vss 



1 



FIG. 59 



i 



CD 



WORD LINE 
CONTROL CIRCUITi 




!W0RD LINE 

i CONTROL CIRCUIT 












ZD 
LU 




o 


i 

i ^j- 








DC 
O 


i LU 








| 2 






via 


1 


! ana 





CO 

1 



3C 
IJ 



WORD LINE 
CONTROL CIRCUIT! 




IWORD LINE 
[CONTROL CIRCUIT 






i— 






5 AGE3U 




RCUl 


>AGE3L 






c_> 
















via j 


1 


; ana 





CNJ 

1 



m 



word line ! 
control circuit; 




IWORD LINE 
[CONTROL CIRCUIT 












'AGE2U 




ZD 
O 
DC 


'AGE2L 










O 
















vna 


2 


; ana 





WORD LINE ! 
CONTROL CIRCUIT; 




IWORD LINE 
[CONTROL CIRCUIT 












UJ 




1 


i _i 








O 


1 UJ 








j 1 






vna ! 


1 


! ana 





CD 



CO 



CNJ 



CO 



BANK1JT 



BLA 



Cel 



BLC 



Cel ICr 



SG1U 
CG1U 



CG16U 
SG2U 

-Source- 1 ineLI 



UPPER 
BANK 



J 




•2-i 



BANK1L 



S 



Cel IB L 



BLB 



Cel ID 1 



BLD 



Source- I ineL 
SG2L 

CG16L 

CG1L 
SG1L 



LOWER 
BANK 



FIG. 62 



# 




DATA LOAD 



s 
□ 

vi 

~3 

w 
i 

s 

□ 
ry 

sa 

□ 



TGA 

TGB 

TGC 

TGD 

TRS 
VFY 

SEN 
LAT 

PREA 

PREB 
PREC 

PRED 





1 

f Vsg 1 
Vss J 


V 









Vss 






Vss 








V 


f Vsg 








Vdd 






Vdd 






Vdd 
Vss 






. Vss 












! Vsg 






Vsg 





Tdl 



Td2 



FIG. 64 



+ 



DATA LOAD 



□ 

ass% 

N| 
id 
X) 

3 

m 



ru 



TGA 

TGB 

TGC 

TGD 

TRS 
VFY 

SEN 

LAT 

PREA 

PREB 
PREC 

PRED 





Vss 






f Vsg 


V 




Vss 






vss 












r Vsa 


\ 

V 











Vdd 






Vdd 






Vdd 

Vss 






Vss 












Vsg 






; Vsg 





Td1 



Td2 



FIG- 65 



SUPPLY OF PROGRAM PULSE 



TGB- 
TGC. 
TGD. 

PREA. 

PREB- 



Vss 



Vss 



Vss 



Vss 



Vss 



PREC 



Vsg 



PRED 



CG1L. 



CG2L— 
CG16L 



SG1L. 
SG2L 



jr 



Vsg 



Vpgm 



Vpass 



Vdd 
Vss 



BLD Vdd ("1 "-PROGRAMM I NG) vdd 



4- 



BLB. 



Tpr1 Tpr2Tpr3 
Vss("0"-PROGRAMMING) 



Tpr4Tpr5Tpr6 



FIG. 66 



REFRESH | 

■ ■ 



TGA 


Vss ! 


v 

V 


TCR 




TGC , 


Vss 




TGD 


Vss 




TRS 




V 


f Vsg 






VFY 

i 

SEN \ 




Vdd 




/ 




LAT \ 












1 

PREA J 




Vss 


1 

PRFR I 




Vss 
















PREC J 

1 




Vsg 






PRED ; 

! 




Vsg 







Trf1 Trf2 Trf3 Trf4 Trf5 



FIG. 67 



SUPPLY OF PROGRAM PULSE] 



TGA. 

TGC" 
TGD. 

PREA. 
PREB- 



Vss 



Vss 
Vss 



Vss 



Vss 



PREC 
PRED" 



CG1U 



Vsg 



Vsg 



r 



CG2U — 
CG16U 



SG1U. 
SG2U 



f 



Vpgm 



Vpass 



Vdd 
Vss 



BLC Vdd ("I "-PROGRAMMING) Vdd 



BLA. 



Tpr1 Tpr2Tpr3 
Vss("0"-PROGRAMMING) 



Tpr4Tpr5Tpr6 



FIG. 68 



TRANSFER OF PROGRAM DATA~| 



TGA 


Vss 




TGR 


f Vsg 

Vss 


V 






Tfin 


Vss 




TDQ 

1 no 


f Vsg 


V 










VFY 

i 

SEN \ 


i 


Vdd 






/ 






1 

LAT \ 












1 

PREA j 




Vss 




1 

PRFR j 




Vss 




















PREC J 

1 




Vsg 








PRED ; 

i 
i 
i 




Vsg 









tsl ts2 ts3 ts4 ts5 ts6 



FIG. 69 




VERIFY READ 




PREA 



PREB 



PREC 
PRED" 



CG1L 

SG1L,SG2L 
CG2L—CG16L 



Tvfyl [Tvfy3 

Tvfy2 Tvf y4 Tvf y6 Tvfy8 



"0"-PROGRAMM I NG 
Tvf y5 iTvf y^Tvf y9 (DEFICIENT) 



Tvfyl 0 



FIG. 70 



# 



SUPPLY OF PROGRAM PULSE 



TGB. 

TGC 
TGD. 



Vss 



Vss 



Vss 



PREA. 



Vss 



PREBl. 



Vss 



PREC 



Vsg 



PRED 



CG1k 



CG2L — 
CG16L 



SG1L_ 



SG2L_ 



Vsg 



r 



Vpass 



Vdd 
Vss_ 



BLD Vdd("l'"-PROGRAMMING) Vdd 



BLB. 



i 



i i i 

Tpr1 Tpr2Tpr3 
Vss("0"-PROGRAMMING) 



Tpr4Tpr5Tpr6 



FIG. 71 



* 



TRANSFER OF PROGRAM DATA 



TGA 




f Vsg j 

Vss 


V 


TGB 




TGC 


Vss 




Tm 


Vss 




TRS 


1 Vsg 


V 










VFY 

SEN \ 




Vdd 






/ 






LAT \ 








1 




PREA J 




Vss 





PRFR ; 




Vss 




















PREC j 

1 




Vsg 








PRED ; 
i 




Vsg 









Tts1 Tts2 Tts3 Tts4 Tts5 Tts6 



FIG. 72 



# 



VERIFY READ 



TGA_ 

TGB- 
TGC_ 

TGD- 

TRS_ 
VFY" 

SEN" 

lat" 

PREA 



Vsg 



Vss 



IV. 



Vss 



Vss 



f 



Vsg 



V 



Vpre 



PREB 



f 



Vss 



Vss 



PREC 



Vsg 



PRED 



CG1U 



Vsg 



i 0.5v! 
/ ^. 



SG1U.SG2U 
CG2l) — CG1 6U 



(Vreacr 



BLC 




^1"-PR0GRAMMI 
Vss 



NG 



BLA 



, "0"-PROGRAMM I NG- 
3^ (SUFFICIENT) 



Tvfyl [Tvfy3 



Tvfy5 



6^ v ' 

T^"0"-PROGRAMMING 

Srv^TvfyS (DEFICIENT) 



Tvfy2 Tvfy4 Tvfy6Tvfy8 



Tvfyl 0 



FIG. 73 



* 



# 



STEP1-8 STEP1-9 STEP1-10 STEP1-11 STEP1-12 



TrNA1 
TrNA2 
TrNA3 
TrNB1 
TrNB2 
TrNB3 
CellAI 
CellA2 
Cel I A3 



ON 



OFF 



OFF 



OFF—ON 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



ON 



OFF 



OFF 



ON 



OFF 



OFF 



OFF— ON 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



ON 



OFF 



OFF 



ON 



OFF 



OFF 



OFF— ON 



DATA RETENTION 



J VERIFY 

' DATA 

DATA ..TRANSFER -VERIFY DATA 

RETENTION FROM BLB2 RETENTION 

DATA T ° DL DA TA 

RFTENT I ON TRANSFER— VERIFY 

RETENTION FROM BLB3 

TO DL 



DL : DATA LATCH (LATCH CIRCUIT IN DATA CIRCUIT) 



FIG. 76 



□ 

M 
W 



ry 



TrNA1 
TrNA2 
TrNA3 
TrNB1 
TrNB2 
TrNB3 
Cel IA1 
Cel IA2 
Cel IA3 



STEP1-13 STEP1-14 STEP1-15 STEP1-16 STEP1-17 



OFF 



OFF 



OFF 



ON 



OFF 



OFF 



ON 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



OFF 



ON 



OFF 



OFF 



ON 



OFF 



OFF 



OFF 



OFF 



OFF 



ON 



OFF 



OFF 



ON 



OFF 



PROGRAMMING 



DATA DATA 
TRANSFER TRANSFER DATA 
FROM BLB1" FROM DL RETENTION"" 
TO DL TO BLA1 DATA DATA 

.DATA TRANSFER . _ TRANSFER _ . drogramm I NG 

RETENTION FROM BLB2 FROM DL ™bHAMMii\ib 

TO DL TO BLA2 

DATA 
" RETENTION 



PROGRAMMING 



DL : DATA LATCH (LATCH CIRCUIT IN DATA CIRCUIT) 



FIG. 77 



* 



CD 

I 

CD 



Q 
CD 



CSJ 
CD 

I 

CD 



CM 
Q 

I 

CD 



CO 
CD 
—J 
CD 



CO 

I 

CD 



Pi 

5 

UJ 

a 
■& 
J3 

3 

□ 

ru 

&* 
P 

ri) 



2 



CD 
O 



HI 



Q 
CD 



.J CM .1 CM . I 



CO lr - 



CD 



CO 
Q 
CD 



5 



3 



Q_ 



. i 

CSJ 



OO 
CD 



g-t s< 1< l-c 



* — r— CM 



3 

CD 



2 



CM 
CD 



CO 
CD 



CO 
CD 



